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(54) SHOWER DEVICE 



(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a device with 
which mist bathing and hand shower can be made. 

SOLUTION: A shower device 26 is composed of a shower 
device body 28, a seating means 29 on which a person 
who takes a bath sits, a plurality of spray nozzles 45, 
46, 48 for spraying hot water onto the person, a hand 
shower 35, a selector valve for changing over between 
the nozzles 45, 46, 48 and the hand shower 35. With this 
arrangement the person can relaxes himself by mist 
shower which wraps the entire person so as to get warm. 
Further, the hand shower 35 can be used by changing 
over the selector valve. 
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[] [SUBJECT OF THE INVENTION] 

5* bA%tb/^> K'>-v 9 — Shower apparatus with which mist bathing and 
ti* T?# <5 !7— ^H^r##t-i" hand shower can be done is provided. 



a) C 



[PROBLEM TO BE SOLVED] 

V^WiWi'fcW 2 8 b , A Selector valve 34 which changes main body 28 

?S#^#JM'^6^M^lx 2 9 of shower apparatus, seating means 29 by 

by flffiE LytAM^vwfiTK^ 1 ®* which bathing person seats, two or more mist 

ll'f SSIScOKftli/ XVi-4 5, generating nozzles 45, 46, and 48 that spray 

4 6 N 4 8 by Fi/W*- warm water to bathing person who seated, 

3 5 by mflUPftfi J >Oi" 4 5 , hand shower 35, and said mist generating 

4 6, 4 8 b fflilfiLs^y Kv^t 17 nozzles 45, 46, and 48 and said hand shower 
-3 5i: &r#J 9 #x_6 #J##- 3 35 was provided and constructed. 

4 <t SrSxftTfllfiJc t7t h &>X*fo While being able to relax in mist shower which 

9 x ^l^ 5 ffc£ffc&&^i&^ll3! spraying wraps up the whole body, gets warm, 

£ *9^Sr#S 5 ^ h^f ^^-T and obtains feeling, it can change by selector 

!J 7^^^tH^fct> #J valve 34 and hand shower 35 can be used. 

£5 0 
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26 5/V3-*» 
45.46,48 "ft*^^ 




26 Shower apparatus 

29 Chair (seating means) 

45, 46, 48 Mist generating nozzle 



[CLAIMS] 



[f»#3S 1 1 [CLAIM 1] 

^t^^I^ft^ AfS#y&* Shower apparatus comprising main body of 

^M't^WM'^k t ^ Lit shower apparatus, and seating means on which 

A^^J-S^K^Pft^fS^fcco bathing person sits, selector valve which 

/^y K->-y V— changes two or more mist generating nozzles 

t , mW^mM J t rijIE^ > which spray warm water, hand shower, and said 

Kv^t V*— b 9 #;i<S K(# mist generating nozzle and said hand shower 



for seated bathing person. 



[M**I2] [CLAIM 2] 

v--v 1 7 — 'Kfflt^f£ic^##&'}# Shower apparatus of Claim 1 which provides 
fFlh S ^Sfx^^lx k fx tt /eft flow setting means to operate selector valve on 



main body of shower apparatus. 
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[«I13] [CLAIM 3] 

mWft-tt?MMife£%"-tZ>mjfc Selector valve is shower apparatus of Claim 2 
II 2 ISicCO V — $£g 0 which has close function. 



[CLAIM 4] 

^]^^-(D±M^UlMW&^^^ Shower apparatus of Claim 1, 2 or 3 which 
cfco"Cit/£$ttfc?fiiSir fr<5 J; provided mixing valve which mixes water with 
9 ^f#«Jr7j<^r?ii a"i"6ifIi-o#?r hot water so that it may be temperature set as 
Wtl*ftclffi'$M K 2ifcf±3|B upstream of selector valve by temperature 



setting means made. 



[f»#« 5 ] [CLAIM 5] 

#J##£fi&f1^3^iI£^¥il£ Shower apparatus of Claim 4 which provided 

t )S;p-#w£SitA^#®& , s flow setting means and temperature setting 

•Y !7— $«ft:£#(c:f8ftfcW3fc J -K means of mixing valve of operating selector 



41 



valve in main body of shower apparatus. 



[f»*®6] [CLAIM 6] 

Sl^^^r^f^^SSitiic/^^^ Flow setting means to operate selector valve 

}4> iaJSta^^lft J; 9 $ are shower apparatuses of Claim 5 provided in 

f^ISit /eft 5 fiiifeco i^-V 7 position higher than temperature setting means. 



-mi 



[m^M7] [CLAIM 7] 

s^y K">-\' 17 — 14, ^JM#i^co Hand shower is shower apparatus of any one of 

M^iu.W.^& v mi&^WWLfz claims 1 - 6 installed in height near height 

If ;JfI l/iV^L6©i/ ^-f ftj^ 1 position of seating means. 



[l«8] [CLAIM 8] 

a> K*>-t !7— it, 'S)##£rj$! Hand shower is shower apparatus of any one of 

f£"f SMJiit^Pfx J: *) hi&i * claims 1 - 7 installed in height lower than flow 

rtt £ t-Ixfi b "Ac sf jR'^S 1 V ^ U setting means to operate selector valve. 
7 OV^fW>l ^Sfiifc^v'-t 7 
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mmmm^mn] [detailed description of the 

INVENTION] 



[0 00 1 ] 



[0001] 



[%W<Dm-fZ&ffi&9t] [TECHNICAL FIELD OF THE INVENTION] 

^WMiit^ H / This invention relates fluid to shower apparatus 

X/i^ffl v>fc -y-Y r y— i$S§fil£M which used mist generating nozzle as a spray. 



[0 0 0 2] 



[0002] 



[«<7»t] [PRIOR ART] 

t&st^ - WlicDffftH/ XVwi: L Formerly, as this kind of a mist generating 
TteL Si 5 {zifk-f- X. ?t£h<n nozzle, there was one as shown in FIG 15. 



[0 0 0 3] 

m l 5 i^i^t, y xjufcfc i. 

^tt^frWfifcA^&sfEAn 2 

mm £ti-fc.mfc&WMi-z p ftffl 

?L 4 im. tfXhZ> 0 iAP 2 rt> 
ibflEA LfcSEflstt, HI 1 6 ic^ 

-rteineB 3 <o 2*j%<DMuwLh 

ftigWfeftir&i'.K i&-[a]^4i^ 
Ffr'Att?)^ ^-cMJfc * tvC i 5 * 
ttmwj^lHl^L 7 h>hm.WM. 4 
l:i5o 2 # £Tr<o mmi 7t>b 



[0003] 

In FIG. 15, inflow port 2 into which fluid flows, 
revolving superstructure 3 which circles in fluid 
which flowed in, revolution chamber 4 provided 
so that fluid might fully circle, and exhaust 
nozzle 4 which fluid which circled ejects are 
provided in nozzle body 1 . 
Fluid which flowed in from inflow port 2 flows 
into two rotational-flow ON paths 6 of revolving 
superstructure 3 shown in FIG. 16, it is flowing 
into angle of rotational-flow ON path 6 made, it 
extends in revolution chamber 4 from each 
revolution hole 7 wide opened by revolution 
chamber 4 at a fixed angle. 
Fluid which drained out from two revolution 
holes 7 constitutes rotational flow in revolution 
chamber 6, it ejects from exhaust nozzle 5. 
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At this time, fluid is rotational flow. 
It differs from jet stream of fluid without 
rotational flow, since it has angular momentum, 
if it ejects from exhaust nozzle 5, it will spread in 
radial direction. 

Therefore, while spray angle of nozzle became 
bigger, the jet stream was fog-shaped made. 



[0 0 0 4] 



[0004] 



Up l & & h , feMomm j x 
jv^m^m 3 (-^taidFL 7 a* 2 

Se® W /h £ < ft 5 ft N f£ 3(5 



[PROBLEM TO BE SOLVED BY THE 
INVENTION] 

However, in conventional mist generating 
nozzle, since revolution hole 7 was provided 
only for two places in revolving superstructure 
3, revolution power of fluid was not fully 
acquired but spray angle became smaller. 
Problem that size of spray droplets will be 
coarse made occurred. 

In using it by low voltage, such as ordinary 
homes, in particular, in order that revolution 
power of fluid might furthermore become 
smaller, with conventional nozzle, there was 
problem that achievement of nozzle with small 
spray droplets and large spray angle was 
difficult. 



[0 0 0 5] 



[0005] 

Moreover, there is also nozzle which made 
spray droplets small and enlarged spray angle 
by making exhaust nozzle of nozzle small to 
said problem. 

However, since pressure loss was large, 
sufficient fluid flow was not obtained but it is 
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i^t^^ffi^'^coffl^t-l^^^ti limited to application for agrochemical spraying 
Ti^/c 0 etc. 



[0 0 0 6] 



[0006] 



i mid ZMfc-t 6 tc «) <Dm&] 

%>ffik<r>v$&; Xfrt. ^yv 

wiUs s y b'-y-Y 9 — b%ty <9 w 

So 



[MEANS TO SOLVE THE PROBLEM] 

This invention comprises main body of shower 
apparatus, and seating means by which bathing 
person seats, selector valve which changes two 
or more mist generating nozzles which eject 
warm water, hand shower, and said mist 
generating nozzle and said hand shower to 
bathing person who is seated. 



[0 0 0 7] 

y?xx*%ztbi>^ 



[0007] 

Therefore, user can change by selector valve 
and can use hand shower while he can relax in 
mist shower which spraying wraps up the whole 
body in the state where it sat down, gets warm 
at it, and obtains feeling. 



[0 0 0 8] 



[0008] 



MS / X^ £ ffjfS^ ^ K •> i- 



[EMBODIMENT OF THE INVENTION] 

Mist generating nozzles of this invention are 
main body of shower apparatus, and seating 
means by which bathing person seats, it has 
selector valve which changes two or more mist 
generating nozzles which eject warm water, 
hand shower, and said mist generating nozzle 
and said hand shower to bathing person who 
seated. 



[0 0 0 9] 



[0009] 
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tl/T, ±fd-56i^f3i J: 9, f&ffl Then, by the above-mentioned invention, user 

#f3J3lo 7t#cli''C\ Q$iMifi$-& can change by selector valve and can use hand 

{£££1^ ja^-III'^ "9 l££r# <5 ? shower while he can relax in mist shower which 

7- V v'-v y — T* y spraying wraps up the whole body in the state 

%>h bh !^ !?J#ff-T**?J D #x. where it sat down, and obtains warm feeling. 



[0 

fir 

<DX* 
Kit 

x.5 



0 1 ol 

.#38 9! ©fir? 



-mi 



[0010] 

Moreover, shower apparatus of this invention 
^f4 £ !^^]##S'^ provided flow setting means to operate selector 
valve on main body of shower apparatus. 
By operation of flow setting means provided in 
main body of shower apparatus, user can 
change mist shower and hand shower. 



fi' 7 -«#{£(- 



[ 0 0 1 1 ] [0011] 

-t V — mWJi. Moreover, as for shower apparatus of this 

^Jift-M 5 Pfl jhl&sls L & go invention, selector valve had close function. 

"CfcO, $J##— oTfvN^ Ki/ Even selector valve comes out and flow 

■Y9—$3£lFz. x hiz-r^-t/) regulation of hand shower and mist shower, 

jltilfl! t itfflJ o close, and change can be performed. 



[0012] 



Kit t> cO'Cfe <9 , ««ias* 



[0012] 

Moreover, shower apparatus of this invention 
provided mixing valve which mixes water with 
hot water so that it may be temperature set as 
upstream of selector valve by temperature 
setting means made. 

Since spraying temperature can be set as taste, 
mist shower bathing according to user's taste is 
realizable. 
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[0 0 13] [0013] 

l£tz^>fc$gty](Di/-Y !7— $§Kf3\ Moreover, shower apparatus of this invention 

kJJW&%Wzi^&yMRtxfe^k provided flow setting means and temperature 

k^&fttDMM^fe^fkfc* is setting means of mixing valve of operating 
+ 7— ^ft.^f^{wiS:ftfct> selector valve in main body of shower 

hho apparatus. 



[0 0 1 4] [0014] 

^LT. Then, flow setting means to operate selector 

WC&^Wt\^ WJ£Wl'&^Wl&*) valve were provided in position higher than 

fSjV v fig^'^t(-tfc h <zrefe 5 0 temperature setting means. 



[0015] 

Wl <r> m £ ft i& i^Wt fc t> o "e 



[0015] 

Moreover, hand shower was provided near 
height of seating means. 
Moreover, hand shower was provided in height 
lower than flow setting means of selector valve. 



[0 0 16] [0016] 

L Ac^oT^J##^Sii^-t*St# Therefore, operation of change of mist shower 

f^SfJiil^^coaSSc^^S^ and hand shower, temperature setting, etc. can 

iy^U—^M^i^Wc^fc^K be made intelligible by having provided 

J; *9 N ^ x h i/ -Y V — t ^ > K temperature setting means of operation unit and 

i/*r V — (Dty V) #x.4o J:t^?Ji.J@E mixing valve to operate selector valve in main 

fx)£& l?<DWkft&ftfi* 9 JK "C body of shower apparatus etc. 
#5o 



[0017] 

mmmi) sat, *%m<om 
i <omi&m*ffl i Lt£& 



[0017] 

(Example 1) 

Hereafter, 1st Example of this invention is 
illustrated, seeing FIG. 1. 



[0018] [0018] 

M 1 \±Jf$£Wi(DW> 1 Q)%M$\<n FIG. 1 is sectional drawing of mist generating 
p ftf§/ X/U(DWfjSIEI"CfcSo II nozzle of 1st Example of this invention. 
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1 t*i^T,yX;^flc8tr|i % 

mmmxi-z>MAQ 9 tmA 

1 1 fiSEAK 1 0 A^jSALt 

_h 3 a 0f SB "Cfc 5 tell] 
7L1 2 tjUlsIJL^^^fctf^ 
7L1 3#1Rtt?>;K/rv*S 0 3# 
BTrco^[Hl7Li 2(1, ZtiZinn 

mmi 1 2 7»» h m 5 jsm^ 
teiHiai 2f±. npfsa^^t 

5 * (C N 3 # gTr <30StElHl?L 1 2 
ri* K it b tl X V > -5 R JH * 4> 'ktt 

S 0 @ 3 \±M®K 1 2£)»l$r 
Ell]-efe^, 3#/fr©telI]7Ll 

2 fliffiA UfcaJEfls^rJfelsI-rs «t 

5, WILl 3fi, te0 

?-L .1 2 75* t> OtefUfifc © «t« 

^^t^o an 1 4 ^ mm 
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In FIG. 1, inflow port 9 and inflow path 10 where 
fluid flows in are provided in nozzle body 8. 
Moreover, 11 is a revolution tip which circles in 
fluid which flowed in from inflow path 10. 
As shown in FIG. 2, center hole 13 is provided 
on the same periphery focusing on the 
abbreviation for revolution hole 12 which are 
three revolving superstructures, and revolution 
hole. 

Three revolution holes 12 have equal opening 
area, and they are provided so that periphery 
may be divided into 3 equal parts, so that 
rotational flow which comes out of each 
revolution hole 12 may be equal made. 
Then, revolution hole 12 constitutes long and 
slender shape by setting main axis as periphery 
in which three revolution holes 12 are provided, 
in order to heighten revolution power, while 
enlarging opening area. 

FIG. 3 is fragmentary sectional view of 
revolution hole 12. 

Fixed angle is given so that three revolution 
holes 12 may circle in fluid which flowed in. 
Moreover, center hole 13 forms main flow of 
rotational flow from revolution hole 12. 
Protrusion part 14 is provided in revolution tip 
11, pressure loss in case fluid flows into 
revolution hole 12 is reduced, turbulence of flow 
is inhibited. 



[0019] [0019] 

1 5fi x telDf- y7 r l 1 F$tffi 15 is provided in revolution tip 11 downstream 

ti&itbtb, telalTL 1 2 X*W& side, it is revolution chamber which each 

i$fctc%fi^ti<DMW(ii'ftWM rotational flow which circled by revolution hole 

f S^m^-Cfo 1 ^ M®%L&& 12 mixes up. 
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JilHlf-s/^l 1 co^'ML 1 3 £ 

TL 1 3 P> © "t> <k:#sfcti;^ ^ <r> 
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Stable in rotational flow. 

Moreover, revolution chamber 15 comprises 
nozzle caps 17 with which exhaust nozzle 16 
which ejects revolution tip 11 and fluid which 
circled was provided. 

60-degree chamfer 18 is provided in side by 
which fluid flows into exhaust nozzle 16, it is 
constructed so that rotational flow may flow into 
exhaust nozzle 15 smoothly. 
Exhaust nozzle 16 is formed on center hole 13 
of revolution tip 11, and nearly identical axis at 
this point, it is constructed so that it may eject 
main axis flow from center hole 1 3 as it is. 



[0 0 2 0] 

m&xhz> 0 fto-c, mm. i 
2 ©iffEAflsra n$s 1 2 a t mm 

fflflMPgRl 2blt 3 0° X^ 

rf ti, m 2 *s £ xim 3 t^-r & 



[0020] 

Furthermore, revolution tip 11 is resin-molding 
item. 

Therefore, inflow side opening 12a of revolution 
hole 12 and draining side opening 12b are 
connected with 30 degrees, as shown in FIG. 2 
and FIG 3 

It is constructed to be heavy, resin molding can 
be easily performed. 

Operation of this Example is illustrated in the 
above composition. 



[0 0 2 1] 

Sic A?L 9 h MA L tz^mt , 

^ass i o --tmxmMf- v -/ 1 

1 \z.3?.Z 0 m®*f-yf\ l 
l^T, mnmmitxmiP<*3* 
fflOhtmi 1 2 <h tf'^TL 1 3 <T) 

SP1 4 tcfi. JkIeRLI 2 MAS 



[0021] 

Fluid which flowed in from inflow hole 9 extends 
in revolution tip 11 passing through inflow path 
10. 

In revolution tip 11 , fluid is divided into each flow 
path of three revolution holes 12 and center 
hole 1 3 by opening area ratio. 
Fixed angle is provided in protrusion part 14 at 
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Mfo<D'U>ti&M?J$iffl~f& <fc o this point so that turbulence of fluid included in 

lc Bff ^ fa ^ |& ft ?b T *3 revolution hole 1 2 may be inhibited as much as 

*9 , JaeIeISEI 1 2 •CJf^fiSc-c? ttSlfi! possible, turbulence of rotational flow formed by 

[H^coSL^i^^^ L&i^ J: 3 (•£ revolving superstructure 12 does not occur. 

/iot^So iSIU?Ll 2CAo Fluid included in revolution hole 12 constitutes 

tzWLfo&s Jfelel^jSr^r^SlillH] rotational flow which has revolution power, and 

ijfci ft 9 S^t*!^ extends in revolution chamber. 

1 5T*fi, ®e(h]?L 1 2# i b©iS! In revolution chamber 15, focusing on axial flow 

^'(jhFL 1 3 ^»b1ftttJTL currently formed in exhaust nozzle 16, rotational 

1 6 {cMf&&friX\^Z>W$ifri& flow from revolution hole 12 circles, and is 
^'L^ci^fHk fl^^U £j£L mixed from center hole 13, it is stable rotational 
fcifeleJIffitftSo ^tT, tt% flow made. 

tiSrfcojSSElHlJEfiifttiidFLl 6#» Then, it ejects rotational flow with axial flow 

b^tfci&friSo fr° m exhaust nozzle 16. 

[0 0 2 2] [0022] 

;iGO£#»flJtfi/ X/W^b^il Distribution of jet stream (spraying) from mist 

§fc ("fill) oo^^) ^rll 4 (a) generating nozzle at this time is shown in 

0 4 (a) (Dftm*. FIG.4(a). 

p|1; X/v^rSi£^*f^Tlw]^ Distribution of FIG.4(a), pointing mist generating 

(c, *tff / X/vSfeig^tb nozzled ownward vertically, moreover, after 

2 5 Omm (DiiLWi^Wtft^ ^ setting two or more cells to position of 250 mm 
H^y Hfcl\ St»Ei^7kffi from mist-generating-nozzle front end, until 
<n^^/W>fci&&ffl& < nM& water level of cell with the highest fluid water 
t ft & * Sfcffc £ p ftH L Ac t level constitutes fixed height, fluid is sprayed. 
(DX*foZ> 0i>>f£> tz^^/fetc J: (Distribution of jet stream measured by this 
o-Cffl!I^LfcPft8lt<D5>^USr«lft3R method is henceforth considered as spraying 
#flf£-f5)o £tz, mmi(Dm distribution). 

& 2 JjpJr k 4 jjpJr b Lfc$$<D*M Moreover, spraying distribution when making 

fl^Hfr&'lII 4 (b ) , ( c ) the number of revolution holes into two places 

ir 0 Z cong^^^J ^r-^ffiffc-^S and four places is shown in FIG.4(b) and (c). 

t l ) <D X 0 lc?S:5 e If this spraying distribution is evaluated (Table 

1) is like made. 

[0 0 2 3] [0023] 
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Revolution hole number 
Spray angle 

Formation of spraying area 



[TABLE 1] 



ttHTLft 


2 


3 


4 




40* 


47* 


40' 


mmmrnvt 


0.7 


1 


0.7 
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[0 0 2 4] 

«^S(±, ffiEHIJLl 2 AS 3* 

l 2^^^3^/rr^^<o^^[H] 
Jg[P|^i5rt-ew 

ttte^TL 1 2 3 #3f <D h 



[0024] 

Furthermore, as shown in FIG.4(a) as spray 
angle, it is angle when it being linear and 
connecting cell and exhaust nozzle 16 of ends 
in spraying distribution. 

Spray angle, of which Revolution hole 12 is 
three places. 
Is the largest. 

If revolution power of fluid is large, from spray 
angle becoming bigger, one of which the 
number of revolution holes 12 is 3 places is 
large revolution power, and it finds that 
rotational flow within revolution chamber 15 is 
most stable. 

Therefore, as shown in FIG. 5, pressure loss of 
mist generating nozzle 

One of which the number of revolution hole 12 
is 3 

Is the smallest. 



[0 0 2 5] [0025] 

i fc , SeHI?L I 2 & 3 iJfft X*fo Moreover, when the number of revolution holes 

6^1 a\ SI lei Is? 1 SrtWi^miSfiE 12 is three, rotational flow in revolution chamber 

^;^L, ^'L'ttwEti/WgLti/^ 15 is stabilized, since turbulence of main axis 

/h£lVc#>, ffi'ff ^Wftfti: i v ) #3 flow is small, spraying distribution is more 
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[0 0 2 6] 

*m m <n>%\<r> mmm k .£ ti 
«\ 3 umofcrnii 1 2 sriHt 
•fc.mfii.vb •? x .1 5 

<S 0 



[0026] 

According to 1st Example of this invention, it is 
composition of having provided three revolution 
holes 12. 

Since revolution power of fluid does not decline 
while rotational flow is stabilized in revolution 
chamber 15, there is effect that spray angle 
becomes bigger and that pressure loss of mist 
generating nozzle can both be made small. 



[0 0 2 7] 

£fc, 3 Uffi<F>M®lL 1 2 cDtfj 
<L^,Lqi*-m-ftzffif$k LX 

fttt&mm.x°$Z)b^'y* 
bz> 0 



[0027] 

Moreover, it is considered as composition which 
provided center hole in core of three revolution 
holes 12, main axis flow is formed in revolution 
chamber 15 at rotational flow, balance of 
revolution component of rotational flow in 
exhaust nozzle 16 and going-straight 
component can be taken. 
Therefore, it is effective in continuing broadly 
and being able to implement uniform spraying 
distribution. 



[0 0 2 8] [0028] 

£ b!-^ 2 (DtiiMftM Furthermore, inflow side opening 12a of 

Pll2a £flfctiHWfJHH8lS l 2 revolution hole 12, and draining side opening 

b #\ fi 5 X i £ fri X ^ 1 2b are constructed to be heavy. 

5 W"C^JM;#fliJ&*Sri*ff Therefore, resin molding can be performed 

nftf^y X/U(Di&=i x \- W&tffex* easily and low cost of mist generating nozzle is 

&>5o made. 



[0 0 2 9] [0029] 

^MMMXits J^IUdfLl Furthermore, inflow side opening 12a of 
2 (DftiAWffln^ .1 2 a irflfEfcU revolution hole 12 and draining side opening 
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i P U 1 2 b ~k 3 0 a co$ ^ 1 2b are connected with this Example at angle of 

Ti£f£tl-Ci/^#\ ^©filil 30 degrees. 

MMf) : &%!$[.i~tili*£ 15" ~6 However, if revolution power is considered, as 
0° X'foft Z. t for this angle, it is desirable that it is 15 degrees 

- 60 degrees. 



[0 0 3 0] [0030] 

Ife/c, 8 CtPHH-^Jg Moreover, as for chamfer 18, spray angle 

&fk t> 3i : # < & 3 6 0 ° i: L ~C becomes bigger as 60 degrees. 

3 0° ~ 7 0" <D$m However, if it is the range of 30 degrees - 70 

Xhti^'MMM'^&ttiA^^L degrees, it is hard to generate turbulence in 

< < , -H9- t^MMft M & # S rotational flow, and sufficient spray angle can be 

~tfr "C # 5 0 obtained. 



[0 0 3 1] 

mmw2) friz, Mwwm 

2<7)|«J£I]6, 7£#J$L 



[0031] 

(Example 2) 

Next, 2nd Example of 
illustrated, seeing FIG. 6, 7. 



this invention is 



[0 0 3 2] 

1 1 co 3 *3f©lS!lH]?L 12C)f 
<fr \z. * .b 11 1 3 Sr IS it ft V $ 



[0032] 

FIG 6 is sectional drawing of mist generating 

nozzle of 2nd Example. 

FIG. 7 is external view of revolution tip 11 . 

In 2nd Example, differing from 1st Example is a 

point considered as composition which does not 

provide center hole 13 in core of three 

revolution holes 12 of revolution tip 11. 



[0 0 3 3] 

-tmmmzte^x , m 1 ^^m 

i tis 3% m<Dtfcmi i 
2^®m^ / M-tz>c mm** 



[0033] 

In the above-mentioned composition, only 
different effect from 1st Example is illustrated. 
If fluid which flowed in extends in revolution tip 
11 , shunt of it will be equally carried out to three 
revolution holes 12. 

As for fluid, main axis flow is not formed. 



1/14/2004 



17/42 



(C) DERWENT 



DERWENT 



^S^P— M-SL~T:&>frilf* $e[e1 However, if the amount of former flows is the 

jjit^ftcoii^Dft^-^ir'^^iillE] same flow, part occurrence revolution power 

j')ft$kM~fZ>o tot, "fttfj+L nearly for the amount of increases of 

.1 6 S:iiiii1"5'!fiSt«>JI0^^» rotational-flow flow will increase. 

'A"c*<&!9, iS»ftS • iSffi^jt? Therefore, revolution power of jet stream of 

£ h {CP6fPMSJS:£: A# < "C* # 3 passing exhaust nozzle 16 becomes bigger, it is 

k ^ 9^&^:^fcSo effective in ability to enlarge spray angle 

furthermore by low flow * low voltage power. 



[0 0 3 4] 

tefc, f ffiTl l 6 am® "5 fifU l 
8 «W7L .1 6 CDjtA 

n«, PftfcttfLl 6 MAB^f-iSrs] 



[0034] 

Furthermore, chamfer 18 of exhaust nozzle 16 
is not provided, but if it constructs so that there 
may be no burr etc. in inflow side of exhaust 
nozzle 16, axial flow of rotational flow will be 
formed at the time of exhaust-nozzle 16 inflow, 
core of spraying increases, spraying distribution 
can be equalized. 

Moreover, also in composition in which 
center-hole 13 side was provided like the first 
Example, the main amount of sprayings can be 
increased with similar effect. 



[0 0 3 5] [0035] 

mm&\3) (Example 3) 

3<7>l£lfc0J£IS8£#flSLft# Next, only point which is different from 1st 

b, W>1 (DWfeffl k H# 5 &<D Example in 3rd Example of this invention while 

%-&&ffli"Z> 0 II 8 &m 3 (Dm seeing FIG. 8 is illustrated. 

MfflwAM/ XVutDlfffSiU'Cfe FIG. 8 is sectional drawing of mist generating 

5o nozzle of 3rd Example. 



[0 0 3 6] [0036] 

ll 8 (C4sv>-c\ J X/is&fc l 9 In FIG. 8, while inflow port 9 and inflow path 10 

MfrfrMX-f&ffiiXR 9 where fluid flows into nozzle body 19 are 

<t$cA8& 1 0 fcWttf bti"CV N -5 provided, focusing on the abbreviation for 

kkhfc^ ffiXW: 1 CHDMffM revolution hole 20 which are three revolving 

(d{:t, P^ffl klc 3 ijfficnffi. superstructures, and revolution hole, center 



1/14/2004 



18/42 



(C) DERWENT 



JP10-28656-A 



$\12 2 X*m& £ *) , .7 X 
^= 3 rt'>7 B 2 1 . fcHftS-fSwi: 
(cJ;o"CjwElIRL2 0 <bt tHdFLl 
6 OKHS4rW©BllBi: LT^ 

frWi 2 3 AW Ft X fe "9 , C 
$5 2 2 ^?>OflE#:roii4xSrKi± 



THOMSON 

. 



O E RW E NT 

hole 21 is provided on the same periphery at 
draining side of inflow path 10. 
Moreover, it screws together nozzle body 19 by 
thread part 22 which is nozzle cap 21 and 
spraying variable means which exhaust nozzle 
16 which ejects fluid is provided, distance of 
revolution hole 20 and exhaust nozzle 16 is 
made adjustable by rotating nozzle cap 21. 
Sealing member 23 is provided in joint part of 
nozzle body 19 and nozzle cap 21 . 
Leakage of fluid from thread part 22 is 
prevented. 



[0 0 3 7] 

2 411, orSKfflfJKSl 

TV^5 C M^l 5 (DM 

<, mmii 6l»jfi«ElHl7L2 0 

/h$<«fiScLTS>So tit, 
iSH]»^J^2 5 fi, y X/u* 

+ 1 ^HHB**^ jfetsldfL 

2 0 tmtiilil 6 ir«»^ft 

1 O^fflffl^fffii- 

■=sSc m?L2 o^m.ii:-rs 



[0037] 

24 is provided in revolution hole 20 downstream 
side, it is revolution chamber which each 
rotational flow which circled by revolution hole 
20 mixes up. 
Stable in rotational flow. 

Moreover, revolution hole 20 side of revolution 
chamber 15 is larger than diameter of periphery 
in which revolution hole 20 is provided, and 
exhaust-nozzle 16 side consists of small 
diameters of periphery in which revolution hole 
20 is provided. 

Then, nozzle cap 21 rotates rotational-flow 
suppressing part 25, when distance of 
revolution hole 20 and exhaust nozzle 16 is 
minimum made, it contacts to surface by the 
side of revolution hole 20 draining of nozzle 
body 18, it has composition of closing revolution 
hole 20. 
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[0 0 3 8] [0038] 

..hie L TztMf&lzte V , fc'Mlfo In said composition, only different point from 1st 
tfWtffl &3B 1 £>3£Sfc0H i: lift Example illustrates effect of this Example. 



[0 0 3 9] 

3*^fWjg|U?L2 0ri»?>i&:"lHlg 
2 4 rt-Ctefal^ t * «3 , ifftffiTL 

"*m?Li 6 \zm-t zmmmofc 

mfM. W\MUL2 0 ifcfcHTLl 
6 irMti^lP^^it^,-. -r^ 

tff^Sl^ ftDg[$2 2^<fco 
XHfi^tL5te[l]?L2 0 tmm 

?l 1 6 1 mmi^fc zxMit-r 

2 0 ir »t tfi?L 16i <DW$. £ CO 

$ < ft 6 fflttZfrk t ft «5 , ^ 
V > « ^ , >M£ it # 'h $ < ft o 
d»P>, JH1IJL2 0 iHUttiai 6 

im^immi-. mm fig.*** 
tem?L2 o tm 

6 £ WSEIH 5 

<fc5„ £P>{C % teIII?L2 0<b 
"ttH-FL 1 6 tcomt-kWL'P^^ 
Z>t,m 1 0(c>T<-t-<t 9!cJKeIU 



[0039] 

Fluid which flowed into revolution chamber 24 
constitutes rotational flow from three revolution 
holes 20 within revolution chamber 24, it ejects 
from exhaust nozzle 16. 

At this time, revolution power of rotational flow 
which reaches exhaust nozzle 16 receives 
influence in revolution hole 20, exhaust nozzle 
16, and distance. 

That is, spray angle which ejects from exhaust 
nozzle 16 varies according to revolution hole 
20, exhaust nozzle 16, and distance which are 
adjusted by thread part 22. 
Relationship with distance of spray angle, 
revolution hole 20, and exhaust nozzle 16 is 
shown in FIG. 9. 

In FIG. 9, spray angle constitutes maximum in 
distance in which revolution power becomes 
bigger most, spray angle becomes smaller, so 
that the amount of regulation of shell is larger 
than the distance. 

If distance of revolution hole 20 and exhaust 
nozzle 16 increases from distance which is 
shown as for the degree of the maximum angle 
of spray, revolution power will be attenuated 
gradually, spray angle becomes smaller. 
Moreover, since rotational flow will not fully be 
formed from distance which is shown as for the 
degree of the maximum angle of spray if 
distance of revolution hole 20 and exhaust 
nozzle 16 decreases, spray angle becomes 
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smaller similarly. 

Furthermore, if distance of revolution hole 20 
and exhaust nozzle 16 is decreased, as shown 
in FIG. 10, rotational-flow suppressing part 25 
will carry out this chip box to surface by the side 
of revolution hole 20 draining, revolution hole is 
closed. 

Therefore, since fluid flows in only from center 
hole 21 in revolution chamber 24, rotational flow 
does not occur but the jet stream will be in 
direct-injection state roughly. 



[0 0 4 0] 



[0040] 

Moreover, if revolution power increases, while 
spray angle will become bigger, spray droplets 
of fluid also becomes smaller, if revolution 
power decreases, while spray angle will 
become smaller, spray droplets of fluid 
becomes bigger. 



[0 0 4 1 ] 

mi2 0 trnftji 1 6 <Dm 
mmu 2 smimmi 2 0 * 

5 tv^^ja* s fc5o 



[0041] 

That is, while making adjustable distance of 
revolution hole 20 and exhaust nozzle 16 by 
thread part 22, it provides rotational-flow 
suppressing part 25 and close of revolution hole 
20 is made possible. 

Therefore, it is effective in ability to perform free 
choice according to use situation to jet stream 
of local direct flowing, partial jet stream with 
large spray droplets with small spray angle, and 
small jet stream of spray droplets with large 
spray angle. 



[0 0 4 2] [0042] 

(»'J4) mm<om (Example 4) 

4 (D'MMffil^^^X, II] 1 1 , Next, 4th Example of this invention is illustrated 
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m 1 2 £fflv>-Ctft9H-5o W 1 using FIG. 11, FIG 12. 

J. tt S/ ^ ^ 2 6 ©*Mftl3 FIG. 1 1 is external view of shower apparatus 26. 

"Cfc 0 s El 1 2 (iv--v !7 — ^lil FIG. 12 is block diagram of shower apparatus 

2 6 n^P y ^irefoS 0 26. 



[0 0 4 3] [0043] 

-y^ U—'^M 2 6 fi, j^H'Si Shower apparatus 26 is attached to bathroom 

2 7 fcfljt ff tt 5>;ft.-C*s t) , 8? wall surface 27, it seats on chair 29 which is 

liEl*! "C •> -v !7 — ^{l^fr 2 8 seating means which can be stored on main 

Uffitf^teMM^k'Vfo&ffil- body 28 of shower apparatus by bathroom 

2 9 1:111.1, i/ J rV'—&t&X$ interior, and it becomes possible to take a 

X o ttotPSo shower. 



[0 0 4 4] 

*>«9, 3 l £ft 5 *& 

So ^it3 0 tjf&* 
*g 3 1 f±, 3 2 Mil L 

#a 3 3 c x vmfctstiit&m 
fijsr# 5 o r sx±.\z. tebte^x 



[0044] 

30 is a molten metal supply pipe to which hot 
water is supplied. 

31 is a feed pipe with which water is supplied. 
Molten metal supply pipe 30 and feed pipe 31 
are connected in mixing valve 32, mixing valve 

32 mixes water with hot water to temperature 
set up by temperature setting means 33. 
Temperature setting means 33, so that user is 
not accidentally exposed to hot water, stopper 
(not shown) is provided so that fixed 
temperature may not become 50 degrees C or 
more. 



[0 0 4 5] 

W# 3 4 3 2 -VUG 

3 5 t, !>->t!7-3 6m 



[0045] 

Selector valve 34 closes mixed hot water while 
changing mixed hot water mixed by mixing 
valve 32 to hand shower 35 and mist shower 36 
side. 

The above-mentioned operation is performed 



©JftfN*, WLftWLfe^Wi 3 7 \L by flow setting means 37. 
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[0 0 4 6] [0046] 

#J## 3 4 (D \ 7, b i/^y — 3 When supply of hot mixed hot water by 

6 WT~^l"fA> jS'o#3 2 (DM malfunctioning or misoperation of mixing valve 

Kj^feSV^fiiR^f^l-ctSift'S 32 is performed, high cut valve 38 kept from 

<DM>n%§j(D\M$fi^iiotiTz. t # supplying hot mixed hot water to mist shower 36 

'0\M<D^^M^: 5 * b V-v side is provided in mist shower 36 side 

7—36 jfiij icfjt-^p L ft v ^ <fc 9 downstream of selector valve 34. 

L/c^-f^y h#3 S^ixtfT As shown in FIG. 13, high cut valve 38 

fcSo # y h # 3 8 fill 1 energizes valve element 41 with shape memory 

3 (£>7*"f <£ 5 spring 39 and bias spring 40 which are 
ff^i2f#Jifa3 9 i/<^T^fi temperature element, mixed hot water flows in 
fa 4 0 lc j: ^#^4 1 £rft!^ from selector valve 34 and connecting inflow 
U $##3 4 tm&ir&mX port 42. 

P 4 2 ?5^^ii:^il^ ^Ai"S <t Usually, biasing force of shape memory spring 

9i-^oX^5 0 ii&s ff^lB 39 is smaller than bias spring 40, and mixed hot 

ttflfa 3 9 OU^'fjii^ T water is supplied to mist shower 36 from outlet 

xjifa4 0 £ 9 t>'h£ < , 43 in the state where left-hand side energized 

4 l^ftijjrf-j-^^^^ji-C valve element 41. 

i>fEtH P 4 3 d^b $ * b ^>~Y Supply of hot mixed hot water increases biasing 

3 6 £ti<So r^i force of shape memory spring 39, in order to 

S<7)iS uWs1$$$\ &ti&b s become bigger from biasing force of bias spring 

tfcfiitlltffa 3 9 CDW^'j'jfrWN 40, right-hand side energizes valve element 41 , 

s<4 7'x(ifa4 Q<Dtt%$'jj high temperature water is drained from high 

J; *9 h :k # < fa <S #> , #{£4 temperature waste-water port 44. 

P 4 4 d*P>ffiia**S^7K$tl 

[0 0 4 7] [0047] 

;X h^f r ;-3 6i±, &"&M Mist shower 36 comprises mist generating 

#(C5|§.1 Ojiflx 9 ft It kftT nozzles symmetrically attached 5 sets of ten 

v^ftHy X/i/T*fi! fiSc^tL, H pieces, mist generating nozzle 8 stated in 1st 

1 <DMM&lV&'<1tvMB S X> Example is used. 

8 Srfflv^CV^5 0 5|a<Df® ^/ Mist generating nozzle 46 by which 1 set of mist 

X;]s<Doh y ;fcf£±SW£Sx i 9 j ft generating nozzles 45 attached to main-body 

ft hixtz 1 $&<D$M*$y X/V4 5 upper part among 5 sets of mist generating 
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nozzles were provided in shoulder part at 
central housing performs spraying on hip from 
back. 

Moreover, 3 sets of mist generating nozzles 48 
which perform spraying are provided downward 
from neck of human body at arm part 47 
currently slidably attached to main body 28 of 
shower apparatus. 

Then, mixed hot water of the form of a fog which 
it sprays from mist generating nozzles 45, 46, 
and 48 wraps up the lower whole body from 
neck. 

Moreover, as shown in FIG. 14, mist generating 
nozzles 45, 46, and 48 can adjust the nozzle 
spraying direction now according to physique of 
human body. 



[0 0 4 8] 

MXt^lS 3 7 K is -Y !7 

zkt&mw 3 o t%$M 3 1 a> 

ai7kfiiaj*I9:^S3 3H±o 

^?#(iH^^ttfc^##3 4 
I5o 



[0048] 

In said composition, effect of this Example is 
illustrated. 

When using hand shower, flow setting means 
37 are first rotated to hand shower side, 
selector valve 34 is opened up. 
An opening of selector valve 34 supplies hot 
and cold water from molten metal supply pipe 
30 and feed pipe 31, supplied hot and cold 
water is mixed by mixing valve 32 so that it may 
be temperature set up by temperature setting 
means 33 made. 

Mixed hot water extends in hand shower 35 
passing through selector valve 34 which it 
opened up. 



[0 0 4 9] [0049] 

MMlsXt$l£& 5 * h i/^r V— When using mist shower 36 seated and 
3 6 ^-^Lffl^S^I a\ v'-Y exposed, chair 29 and arm 47 which main body 



1/14/2004 



24/42 



(C) DERWENT 



DERWENT 



^ff 2 8 {di|X^ $ fix l N S 28 of shower apparatus accommodates are set 

HB-2 9*5itfT— i>4 7 as FIG. 11 shows. 

1 1 "Cvj^ct o y hi"5o Selector valve 34 is opened up to mist shower 

MWtfc'^& 3 7 }d J; <9 W# 36 side by flow setting means 37. 

3 x hi/t 17— 3 6 fill Mixed hot water mixed by mixing valve 32 
PI fife i~ So ?l^#3 2Hct!9ii extends in high cut valve passing through 
^£HfcM-a^fi, »3 4 selector valve 34. 

^rMT/W^ y h#l-S6o I. At this time, high cut valve 38 is actuated 

roil, iS-a^ 3 2 c^fft^syg according to supply temperature of mixing valve 

(CIS CT^-Y * *y h # 3 8 fil* 32. 

®rt"5o ■f<C*p*>, fl^#3 2 That is, mixing valve 32 fails, when 

ri*fifcP$Ljfc: !9 * ^^^v'^.*— overshooting occurs, if mixed hot water is 50 

M*3§£L/i:#n*&£\ jii^^r degrees C or more made, biasing force of 

& 5 0 °CJ^_h k?£&b ff^tclff shape memory spring 39 will increase, in order 

fife 3 9 (DH^tj&tfUM # to move valve element 41 rightward, hot mixed 

ffc 4 1 ^^^rS]!c#fjji-6 hot water switches for high temperature 

isby f^SO?l^f|r/i^(±i p 4 3 waste-water port 44 from outlet 43, and it does 

fi> b 3%fi#M< P 4 4 {c-tSU *9 #;b not spray hot mixed hot water from mist shower 

9, S x h^!7 — 3 6^bS 36. 

[ 0 0 5 0 ] [0050] 

pft f| / X;U4 5 , 4 6, 4 8(i, Mist generating nozzles 45, 46, and 48 are mist 

'MMfol l T:Eft Ltz^MBy X/u generating nozzles described in Example 1. 

"Cfc 19 s iMA LfzMn-^^M^k Mixed hot water which flowed in is considered 

(D^MMt L» Mj^Jd. #>o, j£ as fog-shaped spraying, it sprays equally and 

*SHtcnftHi-5 0 10lB«/X broadly. 

/ufrtyAB&ti&U&Wjli. % Mixed hot water which it sprays from ten 

)M LTV N 5^ffl#^f£-^££1iJ nozzles wraps up the whole body of user who 

ch-yh^h, fo^WiifcWkriWitnMIt seats, and forms layer of mixed hot water in 

]&$.irZ<DX\ hfrfrt>A®L body surface. 

ftXo *9 ^£r#<2> 1 1 & Therefore, warm feeling like taking a bath can 

X% 6o "MBS X/U4 5,4 6, be obtained. 

4 8f±*f|^lRjS:Slffliprilgi:/£ While mist generating nozzles 45, 46, and 48 
oTl^S 1 1 t>ic, T—J* 4 7 are adjustable in the spraying direction, arm 47 

* 
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V*ff*J§ffi<h&oT;£3 | 9 , f&ffl also constitutes movable, according to user's 

#0>ffcfefc:/S CT^Afl^ffc^fr physique, it can be exposed now to spraying on 

Zbtim^ZXi lzt£ the whole body. 

[0 0 5 1 ] [0051] 

5 * h >"-v y — 3 6 SrjSVSBl When taking mist shower 36, spraying wraps up 

n ft^^^^^:f^§r^l^ii^, the whole body, for obtaining warm feeling like 

Aj® LfcBS^cfc 5 &fl§£ f9i®^ taking a bath, spray angle of mist generating 

#5 (-tt, / Xyu 4 5,4 nozzles 45, 46, and 48 is more than 30° at least, 

6, 4 8 W*SMiaLf±4>&< £ preferably, if it is not more than 40°, mist 

3 0 ° £JU::, if & L < fi 4 generating nozzle is further needed. 

0° J^±-C^ltti/fi\ »&Jf / X Moreover, it is 5 to 6 l/min in minimum mixing 

/i^s $ <t & 5 C £ > hot water flow required in order to get warm and 

(ft£ 9$£#5fcftK:&gfc3l: to obtain feeling. 
fcm&Wtffi&tf 5 - 6 l/min ? 

[0 0 5 2] [0052] 

i|yX/i^4 5, 4 6, 4 8 <D Relationship between mixed water-pressure 

i& n-MfcJ'J t p ftll^ S. t <DM& power of mist generating nozzles 45, 46, and 48 

^rtSl 1 5 {3i75"t"^ N 4 0° W± and spray angle is shown in FIG. 15. 

©i5tfl^JS£t#5co(£ 0 . 3 kg However, it is good for obtaining spray angle 

/cm 2 JSA±coSil^^rJE^3'Cct more than 40° by mixed water-pressure power 

V \ £ Ac , / X/v 4 5,4 more than 0.3kg/cm 2 . 

6 , 4 8 fi / X/up^T^f&^i Moreover, since mist generating nozzles 45, 46, 

(DM\B\ J']fcjZcS Wcfe, J : IE t and 48 have large revolution power of mixed hot 

fcZ^'CM^Wj^MMML^^^ water within nozzle, they can make spray 

£<~C£, $fi§&$[ffl-$fc$rt#5 droplets of mixed hot water small by said 

t fi*X*% 5 0 i~&;b*^ v'-y pressure, and can obtain suitable feeling. 

y—$£W.2 6I±, Bjftlf/ X;U4 That is, since shower apparatus 26 has low 

5 , 4 6, 4 8 (D&Wi&ia^BL required mixing water-pressure power of mist 

^^fS^/c*. — A3:^E£>#pZk generating nozzles 45, 46, and 48, it can wrap 

6 J: Olp i%E ?r /j> ^ up the whole body in water supply of ordinary 
^^^WA^V&fy&i? w t ri* homes, and supplying hot liquid agency 

, iPEEtf? l/y*f£ if co$£zk£ pressure by spraying of the form of a small fog, 
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tz\%WiWiM]±MiW.''k&^:t L& and does not require water supply or hot liquid 
v \, supply pressure device of booster pump etc. 



[0 0 5 3] 

ji2 61^ i&fExmBfa&ftfc 
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[0053] 

According to 4th Example of this invention, 
spray angle is wide range to shower apparatus 
26 seated and exposed at low voltage. 
Spray droplets is small and considers it as 
composition which provided two or more mist 
generating nozzles 45, 46, and 48 which can 
spray equally. 

Therefore, spraying wraps up the whole body, 
and in order to obtain warm feeling like when 
taking a bath, water supply pressure and hot 
liquid supply pressure to required shower 
apparatus 26 can be reduced, and it is not 
necessary to use pressure device etc. also at 
ordinary homes. 



[0 0 5 4] 
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Moreover, it can get warm with mixed 
low-pressure hot water, and feeling can be 
obtained, that is, feeling of flow can be 
obtained. 

Therefore, mixed hot-water amount to be used 
can be reduced and it is effective in being 
economical. 



[0 0 5 5] 
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[0055] 

In addition, it is posture which seated on chair 
29, the whole body is wrapped up from mist 
generating nozzles 45, 46, and 48 of mist 
shower 36, warm feeling like taking a bath can 
be obtained. 

Therefore, when a bath is taken. 

Water pressure is not poured on body and it is 
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3 effective in ability to lighten burden to body. 

t v^^^fcfo-Sc ffc^ Since burden to body declines in particular, 

<D jk is ft i&M Lt^Swii 1 accident at the time of bathing of elderly people 

(bv afic , fp-i#AP U X N >5 iwiftp^-^ and disabled person who increase in recent 

PiS-f'CO AftfB*coVlSfeSrB&ihi- years can be prevented. 



[0 0 5 6] [0056] 

feio^ #MMifflX\i~s-\' Furthermore, in this Example, mist generating 

8 2 . (D'MMfflXM^tz. nozzles 45, 46, and 48 stated to shower 

"H'fi/ Xyw 4 5, 46, 4 8 & apparatus 26 in 1st Example are used, 

i^ffl L-T 1^<S;$\ % 2 (D^IMi^iJ However, similar effect can be acquired even if 

^{iffi'Ht LtcvMMS X/P^rfflV 1 it uses mist generating nozzle as described in 

T^, mmcD^^m^^tft 2nd Example. 



[0 0 5 7] 

i/X/H 5, 4 6, 4 8<Dft 
t> *) (w, M 3 ^llJifcM-efii* t 

m cxmmomm&mmxz . 



[0057] 

Moreover, if mist generating nozzle which can 
adjust spray angle described in 3rd Example 
instead of mist generating nozzles 45, 46, and 
48 stated in 1st Example is used, the range of 
spraying can be adjusted according to 
difference of physique, and mist shower 26 can 
be used more suitably. 



[0 0 5 8] 

') Xfr 4 5, 4 6 3 

<r> mmm xm®. l ft mm ; 
t u mmmmmz^xz- 
t t tns, c 



[0058] 

Moreover, the same nozzle constructs two or 
more nozzles from this Example. 
However.mist generating nozzles 45, 46 which 
perform spraying on shoulder, back, and lumbar 
are mist generating nozzles described in 3rd 
Example, if it makes it possible to apply direct 
injection locally, the massage effect to lumbago, 
stiffness of the shoulders, etc. can also be 
acquired as required. 
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[00 5 9] [0059] 

'ifc, ^ifeJ&WCL&^T,. +ft Moreover, in this Example, if sufficient water 

^InTk^o <krj^&g|J±#s nffilt'fc supply and hot liquid supply pressure are 

tifi> J^®tfl$'Cfo ; 5i£:II]-?L 1 2 possible, revolution hole 12 which is revolving 

in 3 #0T"C{£& < , 2 fc superstructure can acquire effect similar also as 

(i 4 tiffi t LT t> s IH^GO^jjP: not three places but two places, or four places. 
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[ADVANTAGE OF THE INVENTION] 

Shower apparatuses of this invention are main 
body of shower apparatus, and seating means 
by which bathing person seats, as mentioned 
above, selector valve which changes two or 
more mist generating nozzles which eject warm 
water, hand shower, and said mist generating 
nozzle and said hand shower to bathing person 
who seated was provided and constructed. 
User can change by selector valve and can use 
hand shower while he can relax in mist shower 
which spraying wraps up the whole body in the 
state where it sat down, gets warm at it, and 
obtains feeling. 



[0 0 6 1 ] 

<n x-h 9 , ! s-*y (- 



[0061] 

Moreover, shower apparatus of this invention 
provided flow setting means to operate selector 
valve on main body of shower apparatus. 
By operation of flow setting means provided in 
main body of shower apparatus, user can 
change mist shower and hand shower. 
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[0 0 6 21 [0062] 

£ Ac, ^fSf^Wv'^r '7'— $*ft(i> Moreover, as for shower apparatus of this 

WWfttf Pfl lh^Bb £ L t> w invention, selector valve had close function. 

X'foty^ !Di#-otv^y K-> Even selector valve comes out and flow 

-V V—te JaXI^. x bis-y7—(D regulation of hand shower and mist shower, 

itll t Gflih*3 J; I>*#J "9 #x. close, and change can be performed. 



[0 0 6 3] 
<fc o T K £ $ tlfcfiS <t ft 5 £ 

jk it t o -e h *3 , »S £ 



[0063] 

Moreover, shower apparatus of this invention 
provided mixing valve which mixes water with 
hot water so that it may be temperature set as 
upstream of selector valve by temperature 
setting means made. 

Since spraying temperature can be set as taste, 
mist shower bathing according to user's taste is 
realizable. 



[0 0 6 4] 

15, 



[0064] 

Moreover, shower apparatus of this invention 
provided flow setting means and temperature 
setting means of mixing valve of operating 
selector valve in main body of shower 
apparatus. 

Operation of change of mist shower and hand 
shower, temperature setting, etc. can be made 
intelligible. 



[BRIEF DESCRIPTION OF THE DRAWINGS] 



[[HI] [FIG 1] 

&3&W<DBl ©^ffiM^&tfS Sectional drawing of mist generating nozzle in 
ffftH j X/UCOlfr iS'l! 1st Example of this invention 
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[HI2] [FIG. 2] 

WMMS XjVfDlfcM^y^fa)^ External view of revolution tip of this mist 

generating nozzle 

[0 3] [FIG. 3] 

WMMS XVwco^IhI^^t'oo^ Fragmentary sectional view of revolution tip of 
ftWr'iSM this mist generating nozzle 



4] [FIG. 4] 

(a) ^!&^']<Z>lf? 1 (D'MMWz (a) Explanatory drawing showing spraying 
ioitS^S/ X/Uf/^nf^^^^ distribution of mist generating nozzle in 1st 
>>'i~t&$1 111 Example of this invention 

(b) ^M'MHfcioti&i&cDvM (b) Explanatory drawing showing spraying 
1.7 X/i/CDf fM^Stii distribution of other mist generating nozzle in 
1H this Example 

(c) Wl^f&ffl^&tf&i&cr^g (c) Explanatory drawing showing spraying 
If/ X/Utfonft Wb$^fc^1rW$i distribution of other mist generating nozzle in 
HI this Example 

[05] [FIG. 5] 

^MMMlcjroii&vMM/ rt/istD Pressure-flow-characteristics figure of mist 

J£tj — $fES4#ttl2I generating nozzle in this Example 

[me] [FIG. 6] 

^%${<r>% 2 (D'MMffi^MM S Sectional drawing of mist generating nozzle of 

X/ucDWrWiffl 2nd Example of this invention 

[ll 7] [FIG 7] 

[plify XVucoj^iHl^y ~?<D9\- External view of revolution tip of this mist 

generating nozzle 

[[US] [FIG. 8] 

^%ty\<D%% vyMtMMwAM / Sectional drawing of mist generating nozzle of 

X/ucolSfjSfXj 3rd Example of this invention 

[1119] [FIG. 9] 
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ppftH / X/KD?L8E8i— Pftp^ Hole distance-spray-angle characteristic view of 

It^ttll this mist generating nozzle 

[mi 0] [FIG. 10] 

WUM / ^^(OWi^W^Wi Explanatory drawing of this mist generating 

nozzle of operation 

[m .1 i] [fig. 11] 

&%W<DM4<DM')fo&l<D>' J r7 External view of shower apparatus of 4th 

^-^ttw^MSGII Example of this invention 

[fx] 1 2] [FIG. 12] 

P*>i*!7— ^gro^7K^R?if^8S Water supply hot liquid supply system path 

v 9 m block diagram of this shower apparatus 

[HIl 3] [FIG. 13] 

IpJ s /t 7— SS^^-f % y b# Block diagram of high cut valve of this shower 

(D^f$M apparatus 

[Ull 4] [FIG. 14] 

IkJvM' 1 7— .^Sc73i®.||/ XVkd Sectional drawing of mist generating nozzle of 

Iff Si 13 this shower apparatus 

[111 5] [FIG. 15] 

%%l<0*$£W*S X^cD$rffi|il Sectional drawing of conventional mist 

generating nozzle 

[111 6] [FIG. 16] 

P p JtHV Xfr<DW£$£;XWffiWi Expanded-time-base-sweep sectional drawing 

of this mist generating nozzle 

V$^(DWm] [DESCRIPTION OF SYMBOLS] 

2 8 i/^V — $§1i2fc{£ 28 Main body of shower apparatus 

2 9 $-7- (M^ic) 29 Chair (seating means) 

3 6 5 * h v' -V 7 — 36 Mist shower 

4 5 If/X/v 45 Mist generating nozzle 
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4 6 PtjB/X^ 

4 8 ^MJ'AjV 



46 Mist generating nozzle 
48 Mist generating nozzle 



im 1 1 



[FIG. 1] 



8 y;Oi>*# 
10 38ft A » 

12 fiGUKJfclfllflO 

13 4"k?t 
16 UttiTL 



8 Nozzle body 

10 Inflow path 

12 Revolution hole (revolving superstructure) 

13 Center hole 

16 Exhaust nozzle 



[HI 2] [FIG. 2] 
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[133 3] [FIG. 3] 




[114] [FIG. 4] 
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Spray angle 

revolution hole number 3 

revolution hole number 2 

revolution hole number 4 
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[FIG 7] 
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[El 5] [FIG. 5] 



-X- agigi?L«3 




-Circle- Revolution hole number 2 
-X- Revolution hole number 3 
-Triangle- Revolution hole number 4 
Vertical axis: Flow 
Horizontal axis: Pressure 
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[ 111 8 ] [FIG. 8] 

20 tt@fL 

21 ^'OfL 
22 
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23 
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21 



25 20 

23 

Exhaust nozzle 
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Nozzle body 
Revolution hole 
Center hole 
Thread part 



(Spraying variable means) 



[119] 



[FIG. 9] 
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Vertical axis: Spray angle 

Horizontal axis: distance of revolution hole and ejection hole 



[111 0] [FIG 10] 
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23 21 



[011] [FIG. 11] 
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26 v+^-^H 
45,46,48 m&SJ^ 




26 Shower apparatus 

29 Chair (seating means) 

45, 46, 48 Mist generating nozzle 



[1111 2] [FIG. 12] 




35 



30 Hot water 

31 Water 

32 Mixing valve 
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35 hand shower 

38 High cut valve -- > high temperature drain 
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[FIG. 13] 
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[FIG. 15] 
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DERWENT TERMS AND CONDITIONS 

Derwent shall not in any circumstances be liable or responsible for the 
completeness or accuracy of any Derwent translation and will not be liable for any 
direct, indirect, consequential or economic loss or loss of profit resulting directly or 
indirectly from the use of any translation by any customer. 

Derwent Information Ltd. is part of The Thomson Corporation 

Please visit our home page: "WWW.DERWENT.CO.UK" (English) 

"WWW.DERWENT.CO.jp" (Japanese) 
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